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VOLUME TABLES FOR SECOND-GROWTH REDWOOD 


Biy AG AS. Hase1l/ 
Forest Survey, Division of Forest Economics 


The tables presented here are for use in estimating the volume 
of second-growth redwood trees: board-foot volume by the Scribner and 
International 1/4" rules, cubic volume in the sawlog portion, and cubic 
volume to a 4" top diameter. The tables were prepared in connection 
with the forest survey of California, which is being conducted as part 
of the nation-wide Forest Survey Project. 


Since the tables by Bruce and Schumacher2/ were prepared, suf- 
ficient time has elapsed to provide larger trees for measurement. The 
volumes given here for sawlog-size trees are based on measurements on 
118 trees, of which 70 represent new data mainly in the larger size 
classes, The largest tree measured was 60 inches d.b.h., and the tables 
extend through this diameter class, For second-growth trees larger than 
60 inches d.b.h. it is likely that existing old-growth tables will apply 
satisfactorily. Data for trees of less than sawlog size were randomly 
selected from Forest Service data collected in 1899, All data were 
eolliected in Del Norte, Humboldt, Mendocino, and Sonoma Counties. The 
top utilization for the sawlog portion of the trees was determined from 
a survey of utilization practices on Forest Service sales (fig. 3) in 
other timber types, since an adequate sample of practice in second- | 
growth redwood was not available, 


1/ Grateful acknowledgment is made of assistance given by other 
members of the Division of Forest Economics, including Miss A. E., Rae 
for computations, K. Schoenlank for compilation of volumes, and E. M. 
Hornibrook for helpful advice. 

2/ 1925. Bruce, Donald, and Francis X. Schumacher. Revised 
Volume Tables for Second-growth Redwood. Jour, Forestry 23: 148-155. 


* MAINTAINED AT BERKELEY, CALIFORNIA, IN COOPERATION WITH THE UNIVERSITY OF GALIFORNIA. 


Procedure 


Tree measurements were plotted on Forest Service Tree Measurement 
Form 558a (Rev. November 1928) and cubic volumes were obtained by planim- 
etering. Board-foot volumes were obtained by scaling in 16-foot lengths, 
allowing 0.3-foot for trim. Additional top sections and small trees 
were scaled as 8-foot logs or fractions of 8-foot logs. Diameters at the 
small end were read to O.l-inch on Form 558a, and the scale was deter- 
mined from the following formulas: 


16-foot logs 


Seribner volume = 0.79 pe - 2-4 
International 1/4" volume = 0.796 D© - 1.375D - 1.230 


8-foot logs 


Seribner volume = 0.395 D© -D - 2 
International 1/4" volume = (0.44 D© - 1.2D - 0.3) 0.904762 


The volume tables are based on the relationship of volume to diameter, 
height, and the Girard form class, which may be defined as d.i.b. at the 
small end of the butt 16-foot log expressed as a percentage of d.b.h. o.b. 


Converting Factors 


The volumes are tabulated for Form Class 70, which is average for 
the data, but factors are given for converting volumes to other form 
classes, The tables can therefore be readily adapted or localized to 
particular stands, or types of trees in the stand, by determining the 
form class of the particular stand to be cruised. Determination of form 
class on 50 trees, well distributed throughout the range of diameters 
and over the area, should be satisfactory for this purpose. If form 
class does not vary with diameter, the stand average may be used. 


Heights to tip and to 4-, 8-, 10-, and 12-inch i.b. top diameters 
are curved over d.b.h. in Figure 1. These curves indicate average taper 
in the tops and therefore provide a guide to converting heights from one 
top diameter basis to another, Together with the curve of merchantable 
length in Figure 2, they make it possible to adjust the total cubic 
table to larger top diameters, or to approximate the board-foot volumes 
on a fixed top diameter basis. 


Growth and Form-class Determinations 


The bark thickness curves in Figures 4, 5, and 6 are useful in 
connection with growth studies and form-class determination. 


Example of growth determination: 


pe 


(1) 


(2) 


(3) 


(4) 


(5) 


Tree 30.0 in. d.b.h., 5 logs, present volume 1000 b.f. 
Scribner, Increment core shows 1.5" radial growth past 
10 years. 


Fig. 4 indicates bark thickness now 4.8", Then, 30.0 - 
Dou wal oNuau22ncuiny divi \b, ten years ago, 


Fig. 6 indicates bark thickness of 4.2 in. 10 years ago, 
So 22.2 + 4.2 = 26-4 in. d.b.h, 10-years ago. 


Assume curve of height-diameter relationship indicates 
height of 4 logs to merchantable top for tree 26.4 in. 
d.b.h, From Table 1, volume 10 years ago is 

615 + (710-615) 1/5 = 634 b.f. 


Growth during past 10 years was 1000 - 634 = 366 board 
feet. 


Example of form class determination: 


(1) 
(2) 


(3) 


(4) 


DEBancT Ole troo 16 4020 an. O.b. 


Determine location of top of first 16-foot log (1.5! 
stump on uphill side plus 16.0’ log plus 0.3' trim): 
17.8 ft. above ground, 


Carefully estimate average taper from b.h. to top of 
first log by use of plumb bob. Best to do this from 
uphill. side of tree so that eye is about level with 
point midway between b.h, and top of log. Average one- 
Side taper estimated to be 3.0 in. 


Then, 30.0 - 2(3.0).= 24.0 in. o.b. top first log. 
From Fig. 5, bark thickness is 3.0 in. 


24,05= 3,0 is : 
30.0 x 100 = 70 = form class. 

The curve of form class over d.b.h., for all the data 

used is shown in Fig. 7. The average of all trees was 

very close to 70. 
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D.B.H. o.b. (INCHES) 
Fig.! — Height to tip and to fixed top of 4, 8,10, and 12 inches, 
by d.b.h. Based on 145 trees used in preparing the 
volume tables. 


D.B.H. 0. b. Say 


Fig.2 — Merchantable length by d.b.h. Based on 
118 trees use in preparing the volume tables. 


TOP i.b. (INGHES) 


BARK THICKNESS X 2 


D.B.H. o.b. (INCHES) 
Fig.3— Top utilization by d.b.h. classes. (Based on 
Forest Service data for other species, 1945) 


D.B.H. 0. b. (INCHES) 


Fig.4— Double bark thickness in inches at B.H. by 
d.b.h. outside bark. (Based on 149 trees) 
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BARK THICKNESS X 2 


Fig.5 —- Double bark thickness in inches at top of first 
1\6-foot log by d.b.h. (Based on 149 trees) 


BARK THICKNESS X 2 


D.B.H. i.b. (INGHES) 


Fig.6 - Double bark thickness in inches at B.H. by 
d.b.h. inside bark. (Based on 149 trees) 
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Fig.?7— Form class by d.b.h. (Based on 150 trees) 


BOARD neat ~ SCRIBNER RULE 
Form Class (70 


Dir Bie H..2 ¢Minimum >Basis 
1 leight i I Baioy oval peal, v0) ‘No. of 
bi ab et 


12 8 9 
14 9 13 
16 10 AY 
18 10 Sg) 
20 ime 8 
22 all 6 
2A 12 »h 
26 12 8 
28 1360 Al) 10 
30 1555 al} 3 
32 1762 aly, 6 
34 1981 WA 8 
36 Eke PL 2 2129 iD 4 
38 LOY MAO BOBO 15 A 
40 71 2081.) 3346 AS 2 
42 2993) 2331) 2867/8 16 al 
44 POAT! BOLD) 4025 16 3g) 
46 3597, 3973 A386 a7 th 
48 2803. AslA 2/708 aly, it 
50 i. Q1.80 4669 § 5155 18 - 
52 2352 Bane 3978) 4510. 5037 > 5561 18 - 


cnog 20) eee ie eae ve ae i 2 118 


Stump height 18" on uphill side, 

Block indicates extent of basic data. 

Form Class: Diameter inside bark at top of first 16.3-foot log divided by diameter 
outside bark at breast height, the result being multiplied by 100. Table 
above is for the average Form Class of the sample trees. Factors in the 
tabulation on the reverse side are to be used to get volumes for other Form 
Classes. 

The equations from which the tabled HOD US were obtained are as follows: 

Logarithm b.f. vol. = 1.936,011 (logarithm d.b.h. in inches) + 0.939,164 
(logarithm utilized loner in feet) + 0,009,961 (form class) - 2351, 894. 
Average deviation of individual tree volumes from values estimated by the equation 

is 3.9 percent. 

Aggregate difference: Estimated values 0.19 percent low. 


Table 1 (continued) 
MULTIPLIERS FOR OTHER FORM CLASSES 
Form class is 100 times d.i.b. top first log divided by d.b.h. o.b. Factors by 
which to multiply volumes in Form Class 70 table to obtain volumes for other 


form classes: 


Form Class : (Units) 


m 


Example: Volume of 36", 5-log tree of form class 78 is 1423 x 1.20 = 1708. 


Prepared by: 
Division of Forest Economics 
California Forest and Range Experiment Station 
Forest Service, U. S. Department of Agriculture 


A. A. Hasel 
February 1950 
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ional copies of this table may be obtained from the California Forest 
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d Range Experiment Station, Box 245, Berkeley 1, California. 
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Table 2. 


BOARD FEET - INTERNATIONAL We INCH RULE 
Form Glass 70 


Biot. : :Minimum ;Basis 
in Height in number of 16,3-foot a utilized {COP .d “i. Dat NOsOm 

inches: 1 uh 5 6 7 is) 9g 10 :utilized :trees 
12 Lee SS ee 8 9 
14 Peer ILE 62 9 I) 
16 mae Ae | e208 272 10 Ly 
18 Oe e258 B39) 418 10 9 
20 Zale. SA Al | DOW COZ ale 8 
22 HBB wep 74, 490 (00) 4 718 Li 6 
24 WAS Olts 440) 3/05 EL I 643% (975 1 4 
26 BSG so lOmy COS.) 824.1) 9781136 12 8 
28 [Eq OUD So a / 60." = 9457 | sua 296-169 13 10 
30 454 | 664 COMO 3 eA eiA 2 669 13 3 
32 bile 749 981 1209 “1435 1659 1880 14, 6 
34, ie ema O97) 353!) L605 1S 5> 21:03 14 8 
36 O07 OeU 2190 504 784182062. 2338 2611 92883 i 4 
38 OBydlO26 Iie 1662, 1972 2279 12583. 1 2685. 3186 i) 4 
40 ae lle AS USO 2168.) 2006) 2840) 3172. 3502 1 2 
42 NAOT ehO2 W999 B23 72 Maer ae | BOS 3472 3833 16 i 
44 UBAD \elilGrs 2V79 —2586| 2988 3387" 3784 4177 16 8 
46 UAOA TlOMSR 2365, 72507) 3244 23677 {ANOS 2535 7 1 
48 2075 12559 3037} 3510 3978 4444 4906 iy 1 
50 2238 12759 | 3275 3785 4290 4792 5290 18 = 
52 2400; 12967) | 352i O69 4613 5152 (5688 18 - 
D4, 2560 lel |-377> 4303, 4946 5525. 6099 18 - 
56 759 13402 | 4038 4667 5290 5909 6523 19 = 
58 2944 13630] 4308 4979 5645 ©6305 6960 aug) = 
60 Bis | B80 Weave 1 30l 6010. 6712 17418 20 ay 

Trees PO BS inc VP 25 17 & 1 - - - 118 


Stump height 18". on uphill side, 

Block indicates extent of basic data, 

Form Class: Diameter inside bark at top of first 16.3-foot log divided by diameter 
outside bark at breast height, the result being multiplied by 100. Table 
above is for the average Form Class of the sample trees. Factors in the 
tabulation on the reverse side are to be used to get volumes for other Form 
Classes, 

The equations from which the tabled volumes were obtained are as follows: 
Logarithm b.f. vol. = 1.848,446 (logarithm d.b.h. in inches) + 0.939, 005 
(logarithm utilized length in feet) + 0.009,548 (form class) - 2.162,583. 

Average deviation of individual tree volumes from values estimated by the equation 
is 3.0 percent 


Aggregate difference: Estimated values 0,19 percent low. 


axe 


Table 2 (continued) 
MULTIPLIERS FOR OTHER FORM CLASSES 
Form class is 100 times d.i.b. top first log divided by d.b.h. 0.b. Factors by 


which to multiply volumes in Form Class 70 table to obtain volumes for other 
form classes: 


Form Class : (Units) 
Tens : @ iL 2 ) 6 7 8 9 
5) 0364. 0566" 10).67 10269 05:70) 0472 On/ 2" O27 5 = 10 ai One) 
6 0.80 (0.82°-O0.82 0.86; -0.88:4. 0890" 0292 70.94 0296 4.0295 
7 1200. 102) (104) AbO7 09 ae) ae le a7 2 EOF ale eZ 
8 Baie ale lr en SiOvin lesen elas yoy 8 AL PIO Ma yA SA ey AGya ALAC) 2 Ly G2 


Example: Volume of 36", 5-log tree of form class 78 is 1504 x 1.19 = 1790. 


Prepared by: 
Division of Forest Economics 
California Forest and Range Experiment Station 
Forest Service, U. S. Department of Agriculture 


A. A. Hasel 
February 1950 


Additional copies of this table may be obtained from the California Forest 
and Range Experiment Station, Box 245, Berkeley 1, California. 
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Table 3.- Form-class Volume Table for Second-growth Redwood 
CUBIC FEET IN SAWLOG PORTION 


Form Class 70 


DeBeh .: >Minimum :Basis 
1 Hei | ‘top d.ib.:No. of 


12 4 aid 8 ©) 
14 aQ .O 9 As} 
16 nal iD 10 He? 
18 8 DO 10 9 
20 ral 0 ali 8 
22 Ae) AG} 1a 6 
24 4 0 12 ave 
26 4 2 2 8 
28 AO we 13 10 
30 ne aS 3 
Bez ae) ‘ 14 6 
34, val 12, 8 
36 HOG.) IAS BLS mri es Te 15 4, 
38 Tay ee Paley B60.) (412 a 4, 
40 129, 180 PUI CAO’: 15 2 
42 198 LOO ADT. 16 al 
AA 216 DOU) 1543" 16 B 
46 234 DAA DIO a7 ale 
48 590, 639. ay 1 
50 687) 690) 18 - 


Trees 22 33 alee 25. 17 g il - —_ - 118 


Volume excluding bark. 

Stump height 18": on uphill side. 

Block indicates extent of basic data. 

Form Class: Diameter inside bark at top of first 16.3-foot log divided by diameter 
outside bark at breast height, the result being multiplied by 100. Table 
above is for the average Form Class of the sample trees, Factors in the 
tabulation on the reverse side are to be used to get volumes for other Form 
Classes. 

The equations from which the tabled volumes were obtained are as follows: 
Logarithm cubie volume sawlog portion = 1.880,403 (logarithm d.b.h. in 
inehes) + 0,766,659 (logarithm utilized length in feet) + 0.008,545 (form 
class) - 2,649,799, 

Average deviation of individual tree volumes from values estimated by the equation 
is 3.5 percent. 

Aggregate difference: Estimated values 0.10 percent low. 


ae 


Table 3 (continued) 
MULTIPLIERS FOR OTHER FORM CLASSES 
Form class. is 100 times d.i.b. top first log divided by d.b.h. o.b. Factors by 
which to multiply volumes in Form Class 70 table to obtain volumes for other 


form classes: 


Form Class °: (Units) 


(Tens) 


Example: Volume of 36", 5-log tree of form class 78 is 219 x 1.17 = 256. 


Prepared by: 
Division of Forest Economics 
California Forest and Range Experiment Station 
Forest Service, U. S. Department of Agriculture 


A. A. Hasel 
February 1950 


Additional copies of this table may be obtained from the California Forest 
and Range Experiment Station, Box 245, Berkeley 1, California. 
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Table 4 (continued) 


Volume excludes bark and stump. 

Stump heights measured from uphill side: 13" for 6" d.b.h., 15" for 8 dibehe. 
Ie aivorad OWT CL sloalayy ry) febatol Ale siteva LZR “Gl jo clai,. euavsl Ilencacere.. 

Blicck indicates extent of basic data. 

Form Class: Diameter inside bark at top of first 16.3-foot log divided by diam- 
eter outside bark at breast height, the result being multiplied by 100. 
Table on reverse side is for the average Form Class of the sample trees. 
Factors in the tabulation below are to be used to get volumes for other 
Form Classes. 

The equations from which the tabled volumes were obtained are as follows: 
Logarithm cubic volume to 4 inches i.b. = 2.081,127 (logarithm d.b.h. in 
inches) + 0.691,137 (logarithm total height in feet) + 0.010,285 (form 
elass) = 93..055,217: 

Average deviation of individual tree volumes from values estimated by the equa- 
tion is 6.6 percent. 

Ageregate difference: Estimated values 0.01 percent high. 


MULTIPLIERS FOR OTHER FORM CLASSES 
Form class is 100 times d.i.b. top first log divided by d.b.h. o.b. Factors 


by which to multiply volumes in Form Class 70 table to obtain volumes for other 
form classes: 


Form Class : (Units) 
Tens : ©) 1 2 5 6 tl 8 
5) ORC Wer Olea Oooy, Osos O70) O72 OsW 0.75 OVATE 
6 On79. OSGI SORSe OnS>) On Giae OR 6Om Or Ole Ongs 0.95 0.98 
¢/ IER) LO AO ab sOW/ Sal al) alesse absaioe- aL Us} WL Al 4 
8 Der ab SO cabasisi: salacious alyysiey nib sg) LAS ILO) aL 53) LB 


Example: Volume of 36", 150-foot tree of form class 78 is 255 x 1.21 = 308. 


Prepared by: 
Division of Forest Economics 
California Forest and Range Experiment Station 
Forest Service, U. S. Department of Agriculture 


A. A. Hasel 
February 1950 


Additional copies of this table may be obtained from the California Forest 
and Range Experiment Station, Box 245, Berkeley 1, California. 
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